Given a collection of minimal graphs, M 1 , M 2 , . . . , M n , with isothermal parametrizations in terms of the Gauss map and height differential, we give sufficient conditions on M 1 , M 2 , . . . , M n so that a convex combination of them will be a minimal graph. We will then provide two examples, taking a convex combination of Scherk's doubly periodic surface with the catenoid and Enneper's surface, respectively.
Introduction
Consider a surface M in R 3 .
Definition 1.1.
The normal curvature at a point p ∈ M in the w direction is k w α · n,
where n is the unit normal at p, w is a tangent vector of M at p, and α is an arclength parametrization of the curve created by the intersection of M with the the plane containing w and n. It can be derived from 1.4 and 1.5 that the Gauss map and height differential are related to the harmonic mapping f h g by
Harmonic Univalent Functions
We wish to establish conditions on a collection of minimal graphs to guarantee that a convex combination of them will be a minimal graph. To do this, we will make use of Theorem 1.8 and some established results concerning the univalence of planar harmonic mappings. We will first need some background information.
is either connected or empty. In particular, a domain is convex in the imaginary direction CID if every line parallel to the imaginary axis has a connected intersection with Ω.
In general, it is difficult to establish the univalence of a planar harmonic mapping. The shearing technique of Clunie and Sheil-Small however provides one way to do this.
Theorem 2.2 see 4 . A harmonic function f h g locally univalent in D is a univalent mapping of D onto a domain convex in the e iα direction if and only if
We will also need the following from Hengartner and Schober 7 . Note that the normalization in 2.2 can be thought of in some sense as if ψ 1 and ψ −1 are the right and left extremes in the image domain in the extended complex plane.
Convex Combinations of Minimal Graphs
We are now ready to prove our main result. 
We will show that f is a univalent harmonic mapping of D onto a domain convex in the imaginary direction. Since G 1 G k , we see from 1.6 that ω 1 ω k for all k 2, . . . , n. Also, ω g /h equals ω 1 because
Hence, f is locally univalent since |ω z | |ω 1 z | < 1 for every z ∈ D. We now will show that h g is a univalent analytic mapping of D onto a domain convex in the imaginary direction, so we can apply the shearing theorem. By Theorem 2.2, we know that each h k g k is univalent and CID. Also, h k g k satisfies Condition 1 since Re{h k g k } Re{φ 
h n z g n z ≥ 0.
3.4
Since h g t 1 φ 
3.5
Similarly, v Im{h − g} t 1 Re{φ Thus, M t 1 M 1 · · · t n M n M.
Using this theorem we can take a convex combination of several classical minimal surfaces to produce new minimal graphs. 
